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OBJECTIVES The goal of this study was to evaluate the current status of cardiovascular health in Chinese adults.
METHODS Cardiovascular health data were collected from a nationally representative sample of 96,121 Chinese adults
age $20 years in 2010. Ideal cardiovascular health was deﬁned according to the American Heart Association’s 2020
Strategic Impact Goals as follows: the simultaneous presence of 4 favorable health behaviors (ideal smoking status, ideal
body mass index, physical activity at goal, and healthy dietary habits) and 4 favorable health factors (ideal smoking
status, untreated total cholesterol <200 mg/dl, untreated blood pressure <120/<80 mm Hg, and untreated fasting
plasma glucose <100 mg/dl) in the absence of a history of cardiovascular disease.
RESULTS The estimated percentage of ideal cardiovascular health was 0.2% in the general adult population in China
(0.1% in men and 0.4% in women). An estimated 0.7% (0.4% in men and 1.0% in women) of Chinese adults had all 4
ideal health behaviors, and 13.5% (5.0% in men and 22.3% in women) had all 4 ideal health factors. Men most frequently
had 3 to 4 ideal components, and women most commonly had 4 to 5 ideal components of the 7 cardiovascular health
metrics. Ideal diet (1.6%) was the least common among all cardiovascular health metrics. Female sex and younger age
were the 2 most common protective factors for cardiovascular health in Chinese adults.
CONCLUSIONS The percentage of ideal cardiovascular health in Chinese adults is extremely low. Both population-wide
and high-risk strategies should be implemented with great effort to promote cardiovascular health in China. (J Am Coll
Cardiol 2015;65:1013–25) © 2015 by the American College of Cardiology Foundation.T o further perpetuate the downward trend ofcardiovascular disease, the American HeartAssociation (AHA) recently set new national
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ABBR EV I A T I ON S
AND ACRONYMS
AHA = American Heart
Association
BMI = body mass index
CDC = Center for Disease
Control and Prevention
Bi et al. J A C C V O L . 6 5 , N O . 1 0 , 2 0 1 5
Cardiovascular Health in Chinese Adults M A R C H 1 7 , 2 0 1 5 : 1 0 1 3 – 2 5
1014activity, healthy diet score, total cholesterol,
blood pressure, and fasting plasma glucose.
These 7 metrics were grouped into cardio-
vascular health behaviors and cardiovas-
cular health factors. By introducing the new
concept of “cardiovascular health” and in-
cluding health behaviors in the construct of
the goals, the AHA emphasized health pro-motion by prevention of risk factors, a policy that
is known as primordial prevention (2).SEE PAGE 1026Cardiovascular disease and stroke mortality have
declined due to downward shifts in population levels
of cholesterol, blood pressure, and smoking in high-
income countries (3–6). Cardiovascular disease mor-
tality declined by 31.0% from 2000 to 2010 in the
United States (7). Stroke mortality declined by almost
3% annually from 1980 to 2005 in European countries,
including the United Kingdom, Norway, and Finland
(8). Secular trends of cardiovascular risk factors in
low- and middle-income countries are varied but
have increased in many regions. The prevalence of
diabetes in China more than doubled during the past
decade (9,10), and the prevalence of hypertension
and dyslipidemia has increased dramatically as well
(11–14). Smoking remains highly prevalent in Chinese
men, making China the largest consumer of tobacco
in the world (15). Cardiovascular mortality in China
increased from 223.5 per 100,000 persons to 239.5 per
100,000 persons from 2004 to 2010 (16).
China is the most populous country in the world,
and changes in disease prevalence in the Chinese
population will signiﬁcantly affect the global burden
of disease. In the context of the present epidemic of
cardiovascular risk factors, it is crucial for China to
obtain national data on cardiovascular health, as well
as to monitor its trends over time with nationwide
surveillance. By adopting the concept and deﬁnition
of cardiovascular health from the AHA, we used data
from a nationally representative sample of 98,658
adults to evaluate the current status of cardiovascular
health in the general population of China.
METHODS
STUDY POPULATION. China Noncommunicable Dis-
ease Surveillance 2010 included all 162 study sites from
the Chinese Center for Disease Control and Prevention
(CDC) National Disease Surveillance Point System. This
system was designed to select a nationally represen-
tative sample of the general population, covering the
major geographic areas of all 31 provinces, autonomous
regions, and municipalities in mainland China (10,17).At each site, a complex, multistage, probability
sampling design was used to select participants who
were representative of civilian, noninstitutionalized
Chinese adults. Only persons who had been living in
their current residence for $6 months were eligible
to participate. In the ﬁrst stage, 4 subdistricts in ur-
ban areas or townships in rural areas were selected
from each site with probability proportional to size.
In the second stage, 3 neighborhood communities
or administrative villages were selected with prob-
ability proportional to size. In the third stage,
households within each neighborhood community
or administrative village were listed, and 50 house-
holds were randomly selected. In the ﬁnal stage,
1 person age $18 years was randomly selected from
each household by using a Kish selection table (18).
When the selected individual refused or was unavail-
able, a replacement household was selected from
all households of similar composition in the same
neighborhood or village after excluding the already
selected households by using the simple random
sampling method. If the second household did not
participate, a third household was selected. All re-
placements were successfully recruited by the third
sampling. If no available replacement was found in the
same neighborhood or village, the nearest neighbor-
hood or village was used. A total of 109,023 subjects
were selected, and 98,658 participated in the survey,
with an overall response rate of 90.5%. For the pre-
sent report, 96,121 participants age $20 years were
included (1).
The ethical review committee of the China CDC and
other participating institutes approved the study’s
protocol. Written informed consent was obtained
from all study participants.
DATA COLLECTION. Data collection was conducted
in examination centers at local health stations or
community clinics in the participants’ residential area
by trained staff according to a standard protocol.
A questionnaire comprising information on demo-
graphic characteristics, lifestyle factors (including
smoking and dietary habits), history of chronic dis-
eases, and use of medications was administered by
trained interviewers. The Global Physical Activity
Questionnaire was used to assess physical activity,
which included household and work-related activ-
ities, as well as activities during transportation and at
leisure time (19). A food frequency questionnaire was
used to collect habitual dietary intake in study par-
ticipants by asking the frequency of consumption and
portion size of typical food items over the previous
12 months. Weight and height were measured
according to a standard protocol, and BMI was
TABLE 1 Proportions (SEs) of Each Individual Cardiovascular Health Metric According to Sex, Age, Urbanization, and Economic Development in Chinese Adults Age $20 Years in 2010
No. of
Participants
Overall
(N ¼ 96,121)
Sex Age (yrs) Urbanization Economic Development
Men
(n ¼ 43,885)
Women
(n ¼ 52,236) p Value
20–44
(n ¼ 42,631)
45–64
(n ¼ 41,203)
$65
(n ¼ 12,287) p Value
Urban
(n ¼ 37,850)
Rural
(n ¼ 58,271) p Value
Underdeveloped
(n ¼ 28,382)
Intermediately
Developed
(n ¼ 33,824)
Developed
(n ¼ 33,915) p Value
Smoking status
Current 25,624 28.8 (0.2) 54.1 (0.3) 2.6 (0.1) <0.0001 28.5 (0.3) 30.9 (0.3) 23.8 (0.5) <0.0001 28.3 (0.3) 29.0 (0.3) 0.0024 28.7 (0.4) 29.3 (0.3) 28.3 (0.3) 0.0088
Former, quit
#12 months
1,275 1.4 (0.0) 2.5 (0.1) 0.2 (0.0) 1.1 (0.1) 1.6 (0.1) 2.2 (0.2) 1.2 (0.1) 1.4 (0.1) 1.3 (0.1) 1.5 (0.1) 1.2 (0.1)
Never or quit
>12 months
69,019 69.9 (0.2) 43.4 (0.3) 97.3 (0.1) 70.5 (0.3) 67.5 (0.3) 74.0 (0.5) 70.5 (0.3) 69.6 (0.3) 70.0 (0.4) 69.2 (0.3) 70.5 (0.3)
Body mass index, kg/m2
$30.0 5,592 5.3 (0.1) 4.9 (0.1) 5.7 (0.1) <0.0001 4.9 (0.1) 6.1 (0.1) 5.0 (0.2) <0.0001 6.5 (0.2) 4.8 (0.1) <0.0001 3.8 (0.1) 5.0 (0.1) 7.1 (0.2) <0.0001
25.0–29.9 28,677 28.5 (0.2) 29.5 (0.3) 27.6 (0.3) 25.1 (0.3) 34.4 (0.3) 28.0 (0.5) 32.1 (0.3) 26.9 (0.2) 24.7 (0.3) 28.1 (0.3) 32.8 (0.3)
<25.0 61,768 66.2 (0.2) 65.6 (0.3) 66.7 (0.3) 69.9 (0.3) 59.6 (0.3) 67.0 (0.5) 61.5 (0.3) 68.3 (0.2) 71.5 (0.3) 66.9 (0.3) 60.1 (0.3)
Physical activity*
Poor 8,779 9.4 (0.1) 11.0 (0.2) 7.7 (0.2) <0.0001 9.0 (0.2) 8.0 (0.2) 15.7 (0.4) <0.0001 9.1 (0.2) 9.5 (0.2) <0.0001 7.5 (0.2) 10.3 (0.2) 10.4 (0.2) <0.0001
Intermediate 7,376 8.2 (0.1) 9.0 (0.2) 7.3 (0.2) 8.5 (0.2) 6.5 (0.2) 11.3 (0.4) 9.3 (0.2) 7.6 (0.1) 6.5 (0.2) 8.9 (0.2) 9.1 (0.2)
Ideal 79,966 82.4 (0.2) 80.0 (0.3) 85.0 (0.2) 82.5 (0.2) 85.6 (0.2) 73.0 (0.5) 81.5 (0.2) 82.9 (0.2) 86.0 (0.3) 80.8 (0.3) 80.6 (0.3)
Healthy diet score
0–1 component 35,512 36.1 (0.2) 36.5 (0.3) 35.6 (0.3) 0.026 36.1 (0.3) 34.2 (0.3) 41.8 (0.6) <0.0001 27.1 (0.3) 40.0 (0.3) <0.0001 40.5 (0.4) 33.6 (0.3) 34.0 (0.3) <0.0001
2–3 components 53,481 62.3 (0.2) 62.0 (0.3) 62.6 (0.3) 62.1 (0.3) 64.3 (0.3) 57.2 (0.6) 69.1 (0.3) 59.3 (0.3) 58.7 (0.4) 65.3 (0.4) 62.9 (0.3)
4–5 components 1,353 1.6 (0.1) 1.5 (0.1) 1.7 (0.1) 1.9 (0.1) 1.5 (0.1) 1.1 (0.1) 3.8 (0.1) 0.7 (0.1) 0.8 (0.1) 1.1 (0.1) 3.1 (0.1)
Total cholesterol, mg/dl†
$240 3,892 3.9 (0.1) 3.9 (0.1) 3.9 (0.1) 0.95 2.5 (0.1) 5.6 (0.1) 5.8 (0.3) <0.0001 5.0 (0.1) 3.4 (0.1) <0.0001 3.4 (0.1) 3.5 (0.1) 4.8 (0.1) <0.0001
200–239 or
treated
to goal
12,310 12.2 (0.1) 12.2 (0.2) 12.2 (0.2) 8.7 (0.2) 16.5 (0.2) 17.1 (0.4) 14.0 (0.2) 11.4 (0.2) 11.4 (0.2) 11.2 (0.2) 14.0 (0.2)
<200 (untreated) 78,973 83.9 (0.1) 83.9 (0.2) 83.9 (0.2) 88.8 (0.2) 78.0 (0.3) 77.1 (0.5) 81.0 (0.2) 85.2 (0.2) 85.2 (0.3) 85.3 (0.2) 81.1 (0.3)
Blood pressure, mm Hg‡
$140/$90 37,136 34.8 (0.2) 36.4 (0.3) 33.2 (0.3) <0.0001 19.6 (0.2) 48.4 (0.3) 70.1 (0.5) <0.0001 35.6 (0.3) 34.5 (0.2) 0.0003 30.7 (0.3) 35.1 (0.3) 38.7 (0.3) <0.0001
120–139/80–89
or treated
to goal
36,279 39.0 (0.2) 43.5 (0.3) 34.5 (0.3) 43.7 (0.3) 36.4 (0.3) 23.7 (0.5) 37.9 (0.3) 39.6 (0.3) 39.9 (0.4) 38.9 (0.4) 38.3 (0.3)
<120/<80
(untreated)
22,641 26.1 (0.2) 20.1 (0.3) 32.4 (0.3) 36.7 (0.3) 15.2 (0.2) 6.3 (0.3) 26.5 (0.3) 26.0 (0.2) 29.4 (0.4) 26.0 (0.3) 23.0 (0.3)
Fasting plasma glucose, mg/dl§
$126 7,941 7.6 (0.1) 8.2 (0.2) 7.0 (0.1) <0.0001 4.2 (0.1) 11.1 (0.2) 13.9 (0.4) <0.0001 9.9 (0.2) 6.5 (0.1) <0.0001 6.1 (0.2) 6.7 (0.2) 10.1 (0.2) <0.0001
100–125 or treated
to goal
29,729 32.0 (0.2) 33.8 (0.3) 30.2 (0.3) 27.9 (0.3) 37.1 (0.3) 37.3 (0.6) 33.4 (0.3) 31.4 (0.2) 30.6 (0.3) 30.0 (0.3) 35.6 (0.3)
<100 (untreated) 57,554 60.4 (0.2) 58.0 (0.3) 62.8 (0.3) 67.9 (0.3) 51.8 (0.3) 48.9 (0.6) 56.7 (0.3) 62.1 (0.3) 63.4 (0.4) 63.4 (0.3) 54.3 (0.3)
Values are proportion (SE). Numbers may not add up to 100% due to rounding. There were 203 missing values for smoking status, 84 missing values for body mass index, 5,775 missing values for healthy diet score, 946 missing values for total cholesterol, 65 missing
values for blood pressure, and 897 missing values for fasting plasma glucose. *Physical activity was categorized as poor (no physical activity), intermediate (1 to 149 min/week moderate intensity or 1 to 74 min/week vigorous intensity or 1 to 149 min/week moderate
and vigorous physical activity), and ideal ($150 min/week moderate intensity or $75 min/week vigorous intensity or $150 min/week moderate and vigorous physical activity). †Treated to goal for total cholesterol was deﬁned as <200 mg/dl in participants with lipid-
lowering medications. ‡Treated to goal for blood pressure was deﬁned as <120/<80 mm Hg in participants with antihypertensive medications. §Treated to goal for fasting plasma glucose was deﬁned as <100 mg/dl in participants with antidiabetic medications.
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TABLE 2 Proportions (SEs) of Numbers of Ideal Cardiovascular Health Metrics, Ideal Health Behaviors, and Ideal Health Factors According to Sex, Age, Urbanization, and Economic Development in
Chinese Adults Age $20 Years in 2010
No. of Participants Overall
Sex Age (yrs) Urbanization Economic Development
Men Women p Value 20-44 45-64 $65 p Value Urban Rural p Value Underdeveloped
Intermediately
Developed Developed p Value
No. of ideal cardiovascular health metrics
0 217 0.3 (0.0) 0.5 (0.0) 0.0 (0.0) <0.0001 0.3 (0.0) 0.3 (0.0) 0.2 (0.0) <0.0001 0.4 (0.0) 0.2 (0.0) <0.0001 0.2 (0.0) 0.3 (0.0) 0.4 (0.0) <0.0001
1 2,178 2.5 (0.1) 4.3 (0.1) 0.8 (0.0) 2.0 (0.1) 3.3 (0.1) 2.7 (0.2) 3.3 (0.1) 2.2 (0.1) 1.7 (0.1) 2.4 (0.1) 3.6 (0.1)
2 9,319 10.4 (0.1) 14.5 (0.2) 6.2 (0.1) 7.6 (0.2) 13.4 (0.2) 15.2 (0.4) 12.4 (0.2) 9.5 (0.2) 8.2 (0.2) 9.9 (0.2) 13.4 (0.2)
3 21,279 23.4 (0.2) 28.1 (0.3) 18.5 (0.2) 18.4 (0.3) 28.6 (0.3) 31.7 (0.6) 24.7 (0.3) 22.8 (0.2) 21.1 (0.3) 22.7 (0.3) 26.5 (0.3)
4 27,379 30.5 (0.2) 31.8 (0.3) 29.1 (0.3) 28.9 (0.3) 32.3 (0.3) 32.6 (0.6) 28.2 (0.3) 31.5 (0.3) 31.5 (0.4) 31.5 (0.4) 28.2 (0.3)
5 20,201 22.9 (0.2) 17.2 (0.3) 28.6 (0.3) 27.4 (0.3) 17.9 (0.2) 16.1 (0.4) 20.5 (0.3) 23.9 (0.2) 25.7 (0.4) 23.2 (0.3) 19.6 (0.3)
6 8,011 9.9 (0.1) 3.5 (0.1) 16.3 (0.2) 15.1 (0.2) 4.2 (0.1) 1.5 (0.1) 9.9 (0.2) 9.8 (0.2) 11.5 (0.3) 9.9 (0.2) 8.0 (0.2)
7 184 0.2 (0.0) 0.1 (0.0) 0.4 (0.0) 0.4 (0.0) 0.1 (0.0) 0.0 (0.0) 0.5 (0.1) 0.1 (0.0) 0.1 (0.0) 0.2 (0.0) 0.4 (0.1)
No. of ideal health behaviors
0 1,714 2.1 (0.1) 3.9 (0.1) 0.2 (0.0) <0.0001 2.2 (0.1) 2.1 (0.1) 1.4 (0.1) <0.0001 2.6 (0.1) 1.8 (0.1) <0.0001 1.4 (0.1) 2.1 (0.1) 2.8 (0.1) <0.0001
1 13,066 14.8 (0.2) 23.7 (0.3) 5.8 (0.1) 13.8 (0.2) 15.8 (0.2) 16.8 (0.4) 16.7 (0.3) 14.0 (0.2) 11.9 (0.3) 15.5 (0.3) 17.3 (0.3)
2 40,227 44.4 (0.2) 50.3 (0.3) 38.3 (0.3) 41.4 (0.3) 48.1 (0.3) 47.5 (0.6) 42.7 (0.3) 45.1 (0.3) 44.2 (0.4) 44.6 (0.4) 44.3 (0.4)
3 34,488 38.0 (0.2) 21.6 (0.3) 54.8 (0.3) 41.7 (0.3) 33.4 (0.3) 33.8 (0.6) 36.3 (0.3) 38.8 (0.3) 42.2 (0.4) 37.3 (0.4) 34.3 (0.3)
4 595 0.7 (0.0) 0.4 (0.0) 1.0 (0.1) 0.8 (0.1) 0.6 (0.0) 0.4 (0.1) 1.6 (0.1) 0.3 (0.0) 0.4 (0.0) 0.4 (0.0) 1.4 (0.1)
No. of ideal health factors
0 2,129 2.4 (0.1) 4.5 (0.1) 0.3 (0.0) <0.0001 1.9 (0.1) 3.3 (0.1) 2.4 (0.2) <0.0001 3.0 (0.1) 2.1 (0.1) <0.0001 2.1 (0.1) 2.1 (0.1) 3.1 (0.1) <0.0001
1 14,493 15.4 (0.2) 22.7 (0.3) 7.9 (0.1) 10.7 (0.2) 21.1 (0.3) 21.4 (0.5) 17.5 (0.2) 14.4 (0.2) 13.5 (0.3) 14.2 (0.2) 18.6 (0.3)
2 33,899 35.2 (0.2) 40.9 (0.3) 29.3 (0.3) 29.7 (0.3) 40.7 (0.3) 46.0 (0.6) 35.0 (0.3) 35.3 (0.3) 34.0 (0.4) 35.2 (0.3) 36.5 (0.3)
3 32,375 33.4 (0.2) 26.9 (0.3) 40.2 (0.3) 37.0 (0.3) 29.3 (0.3) 27.8 (0.5) 30.9 (0.3) 34.6 (0.3) 35.2 (0.4) 35.0 (0.4) 30.0 (0.3)
4 11,592 13.5 (0.2) 5.0 (0.2) 22.3 (0.3) 20.6 (0.3) 5.5 (0.1) 2.4 (0.2) 13.6 (0.2) 13.5 (0.2) 15.2 (0.3) 13.6 (0.3) 11.8 (0.2)
Values are proportion (SE). Numbers may not add up to 100% due to rounding. There were 7,353 missing values for number of ideal cardiovascular health metrics, 6,031 missing values for number of ideal health behaviors, and 1,633 missing values for number of ideal
health factors.
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FIGURE 1 Cross-Tabulation of Ideal Health Factors and Ideal Health Behaviors
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1017calculated as weight in kilograms divided by height in
meters squared.
Trained observers obtained 3 blood pressure mea-
surements from the nondominant arm of each
participant by using a calibrated automatic electronic
device (OMRON model HEM-7071, Omron Co., Kyoto,
Japan) in a separate examination room after at least a
5-min sitting rest. Participants were advised to avoid
alcohol, coffee, tea, smoking, and exercise at least 30
min before the blood pressure measurement. The
average of 3 readings was used for analysis.
Blood samples were collected in all participants
after an overnight fast of at least 10 h. Serum samples
were aliquoted and frozen at –80C within 2 h of
collection and shipped by air in dry ice to a central
laboratory, which was accredited by the College of
American Pathologists. Serum total cholesterol was
measured by using an autoanalyzer (ARCHITECT
ci16200, Abbott Laboratories, Abbott Park, Illinois).
Plasma glucose was measured by using glucose oxi-
dase or hexokinase methods within 24 h.
A stringent quality assurance and quality control
program was implemented to ensure the validity
and reliability of the study data. All investigators
and research staff underwent a week-long training
session on the use of standardized protocols and
instruments for data collection. Only certiﬁed staff
was allowed to collect data. All laboratory equip-
ment was calibrated, and blinded duplicate samples
were used. All data were double-entered into a
database and then compared and corrected for
errors.
AHA’s CARDIOVASCULAR HEALTH AND CARDIO-
VASCULAR HEALTH METRICS. According to the AHA
(1), ideal cardiovascular health is deﬁned as the
simultaneous presence of 4 favorable health behav-
iors (ideal smoking status, ideal BMI, physical activity
at goal, and healthy dietary habits) and 4 favorable
health factors (ideal smoking status, untreated total
cholesterol <200 mg/dl, untreated blood pressure
<120/<80 mm Hg, and untreated fasting plasma
glucose <100 mg/dl) in the absence of cardiovascular
disease history. Smoking appears on both lists of
health behaviors and health factors due to its impor-
tance for health promotion.
Each of the 7 metrics was categorized as ideal,
intermediate, or poor (Online eTable 1). We used
the food frequency questionnaire of the previous 12
months to characterize dietary metrics and replaced
whole grains with bean consumption (soy protein
$25 g/day) as one of the components, because data
on whole grain intake were not collected and
bean consumption has been shown to promotecardiovascular health (20,21). The intake of soy pro-
tein was estimated by collecting information on the
frequency and quantity of soy food consumption,
most typically tofu in Chinese adults. The average
amount of soy intake per day was then calculated,
which was translated into soy protein intake for
analysis. Sodium intake was estimated by collecting
information on household consumption of dietary
salt per month and average numbers of family mem-
bers eating breakfast, lunch, and dinner at home.
Different weights were applied to each of the 3 meals,
and the average intake of sodium per person in the
family per day was used.
Ideal cardiovascular health was therefore deﬁned
by the presence of all 7 ideal metrics among subjects
with no history of cardiovascular disease. Interme-
diate cardiovascular health was deﬁned by the pres-
ence of $1 metric at the “intermediate” level and
none at the “poor” level among subjects with no
cardiovascular disease history or by the presence of
all 7 ideal metrics among subjects with a history of
cardiovascular disease. Poor cardiovascular health
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1018was deﬁned by the presence of $1 metric at the
“poor” level among subjects with no history of
cardiovascular disease or by the presence of $1 metric
at the “intermediate” or “poor” level among subjects
with a history of cardiovascular disease.
STATISTICAL ANALYSIS. Proportions and SEs for
each of the 3 levels of the 7 metrics were estimatedFIGURE 2 Number of Ideal CV Health Metrics
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1019health factors from 0 through 4 were also calculated
in the total population as well as in subgroups.
Cross-tabulation was used to calculate proportions
of Chinese adults at different numbers of ideal
health behaviors versus ideal health factors. Pro-
portions of different numbers of ideal metrics were
also assessed according to age, urbanization, and
economic development in Chinese men and women
separately, as well as the overall cardiovascular
health at ideal, intermediate, and poor levels. A
multivariable multinomial logistic regression anal-
ysis was used to identify demographic characteris-
tics associated with cardiovascular health in Chinese
adults.
All calculations, except for the number of partici-
pants, were weighted to represent the overall Chinese
adult population age $20 years. Each study site was
categorized as an underdeveloped, intermediately
developed, or developed region according to the ter-
tiles of their gross domestic product per capita in
2009. Study sites with gross domestic product per
capita in 2009 <U14,397 were categorized as under-
developed; those between U14,397 and U27,107 were
categorized as intermediately developed; and those
>U27,107 were categorized as developed.
Data were analyzed by using SAS version 9.3 (SAS
Institute, Inc., Cary, North Carolina) and SUDAAN
version 10.0 (Research Triangle Institute, Research
Triangle Park, North Carolina). All statistical tests
were 2-sided, and a p value <0.05 was considered
statistically signiﬁcant.
RESULTS
The distribution of 3 levels of all 7 cardiovascular
health metrics in the overall Chinese population and
in subgroups is presented in Table 1 and Online
eTable 2. Approximately 70% of Chinese adults re-
ported that they never smoked or had quit smoking
for >12 months (43.4% in men and 97.3% in women).
Two-thirds (66.2%) of Chinese adults had ideal BMI
levels (65.6% in men and 66.7% in women). Subjects
with ideal BMI were more common in rural and un-
derdeveloped regions. The majority of men (80.0%)
and women (85.0%) reported ideal physical activity.
Less than 2% of Chinese adults achieved 4 to 5
component goals of healthy diet. The proportion of
subjects who achieved the goal of each dietary
component was 53.8% for fruit and vegetables, 27.2%
for ﬁsh, 8.0% for sodium, 93.4% for sugar-sweetened
beverage, and 0.3% for soy protein. Most Chinese
adults (83.9%) had ideal total cholesterol levels, but
only 26.1% had ideal blood pressure levels. In addi-
tion, 60.4% of Chinese adults had ideal fastingglucose levels. A signiﬁcantly higher proportion of
women had ideal blood pressure and glucose levels
compared with men. Proportions of ideal cholesterol,
blood pressure, and fasting glucose decreased with
age as well as economic development.
Only 0.2% of the entire Chinese adult population
had all 7 ideal cardiovascular health metrics (Table 2
and Online eTable 3). The majority of Chinese adults
had 3, 4, or 5 ideal metrics, which accounted for
76.8% of the population collectively. Men most
frequently had 3 to 4 ideal components, whereas
women most commonly had 4 to 5 ideal components.
When the numbers of ideal health behaviors and ideal
health factors were examined separately, only 0.7%
of adults had all 4 ideal behaviors and 13.5% had all 4
ideal factors. The numbers of ideal cardiovascular
health metrics, ideal health behaviors, and ideal
health factors were higher in younger age groups.
Subjects living in urban and developed regions
TABLE 3 Proportions (SEs) of Each Individual Cardiovascular Health Metric According to Major Ethnic Groups and Geographic Regions in
Chinese Adults Age $20 Years in 2010
Major Ethnic Group Geographic Region
Han
(n ¼ 81,916)
Zhuang
(n ¼ 1,038)
Tibetan
(n ¼ 3,538)
Manchu
(n ¼ 1,511)
Uyghur
(n ¼ 1,797)
Miao
(n ¼ 827) p Value
North
(n ¼ 51,072)
South
(n ¼ 45,049) p Value
Smoking status
Current 28.9 (0.2) 27.6 (1.8) 28.0 (1.0) 33.4 (1.5) 13.3 (1.2) 36.8 (2.1) <0.0001 27.4 (0.3) 30.0 (0.3) <0.0001
Former, quit #12 months 1.4 (0.1) 1.0 (0.5) 1.6 (0.3) 0.5 (0.2) 1.4 (0.4) 1.3 (0.5) 1.2 (0.1) 1.5 (0.1)
Never or quit >12 months 69.8 (0.2) 71.3 (1.9) 70.4 (1.0) 66.1 (1.5) 85.2 (1.2) 61.8 (2.1) 71.3 (0.3) 68.5 (0.3)
Body mass index, kg/m2
$30.0 5.3 (0.1) 2.8 (0.7) 3.3 (0.4) 8.9 (1.0) 8.1 (0.8) 3.0 (0.8) <0.0001 7.4 (0.1) 3.4 (0.1) <0.0001
25.0–29.9 29.0 (0.2) 20.5 (1.6) 18.2 (0.9) 30.2 (1.4) 28.9 (1.4) 15.1 (1.5) 33.2 (0.3) 24.1 (0.3)
<25.0 65.8 (0.2) 76.7 (1.6) 78.5 (0.9) 60.9 (1.5) 63.0 (1.5) 81.9 (1.6) 59.5 (0.3) 72.5 (0.3)
Physical activity
Poor 9.4 (0.1) 4.6 (0.9) 12.1 (0.7) 17.1 (1.2) 13.1 (0.9) 3.3 (0.6) <0.0001 11.1 (0.2) 7.8 (0.2) <0.0001
Intermediate 8.3 (0.1) 6.5 (1.1) 4.4 (0.5) 7.7 (0.8) 9.0 (1.0) 3.7 (0.8) 8.4 (0.2) 8.0 (0.2)
Ideal 82.2 (0.2) 89.0 (1.4) 83.5 (0.8) 75.2 (1.3) 77.9 (1.3) 93.0 (1.0) 80.5 (0.2) 84.3 (0.2)
Healthy diet score
0–1 component 34.4 (0.2) 32.3 (1.9) 75.2 (1.0) 46.8 (1.5) 79.9 (1.3) 39.7 (2.1) <0.0001 41.2 (0.3) 31.1 (0.3) <0.0001
2–3 components 63.9 (0.2) 64.0 (2.0) 24.6 (1.0) 53.0 (1.5) 20.0 (1.3) 59.8 (2.1) 57.4 (0.3) 67.0 (0.3)
4–5 components 1.7 (0.1) 3.7 (0.8) 0.2 (0.2) 0.2 (0.1) 0.1 (0.1) 0.5 (0.4) 1.4 (0.1) 1.9 (0.1)
Total cholesterol, mg/dl
$240 3.9 (0.1) 5.6 (0.9) 1.9 (0.3) 4.7 (0.7) 1.3 (0.3) 1.5 (0.5) <0.0001 3.7 (0.1) 4.1 (0.1) 0.017
200–239 or treated to goal 12.4 (0.1) 12.2 (1.3) 9.4 (0.6) 9.3 (0.8) 7.8 (0.8) 6.3 (1.0) 12.4 (0.2) 12.1 (0.2)
<200 (untreated) 83.6 (0.2) 82.2 (1.5) 88.6 (0.6) 86.0 (1.0) 90.9 (0.9) 92.3 (1.1) 84.0 (0.2) 83.8 (0.2)
Blood pressure, mm Hg
$140/$90 35.5 (0.2) 24.6 (1.6) 27.5 (0.9) 47.9 (1.5) 23.8 (1.3) 14.6 (1.3) <0.0001 40.4 (0.3) 29.5 (0.3) <0.0001
120–139/80–89 or treated to goal 38.9 (0.2) 39.5 (2.0) 40.7 (1.1) 37.9 (1.5) 43.0 (1.6) 38.5 (2.0) 39.6 (0.3) 38.5 (0.3)
<120/<80 (untreated) 25.6 (0.2) 35.9 (2.0) 31.8 (1.1) 14.2 (1.1) 33.2 (1.5) 46.9 (2.1) 19.9 (0.2) 32.0 (0.3)
Fasting plasma glucose, mg/dl
$126 7.9 (0.1) 4.0 (0.7) 2.7 (0.3) 7.2 (0.8) 4.5 (0.6) 1.3 (0.5) <0.0001 8.8 (0.2) 6.5 (0.1) <0.0001
100–125 or treated to goal 32.9 (0.2) 31.8 (1.8) 11.7 (0.8) 32.2 (1.4) 21.2 (1.2) 13.4 (1.4) 30.8 (0.3) 33.2 (0.3)
<100 (untreated) 59.2 (0.2) 64.2 (1.9) 85.6 (0.8) 60.6 (1.5) 74.3 (1.3) 85.3 (1.5) 60.5 (0.3) 60.3 (0.3)
Values are proportion (SE). Numbers may not add up to 100% due to rounding.
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1020generally had higher numbers of ideal health behav-
iors, but slightly lower numbers of ideal health fac-
tors, compared with rural or less developed regions.
The proportions of Chinese adults with different
numbers of ideal health behaviors versus ideal health
factors are shown in Figure 1.
Proportions of Chinese men and women with
various numbers of ideal cardiovascular health met-
rics according to age, urbanization, and economic
development are presented in Figure 2. In general,
younger age groups had higher numbers of ideal
cardiovascular health metrics in both men and
women. In addition, those living in rural areas had
higher numbers of ideal health metrics compared
with their urban counterparts. Similarly, persons
living in underdeveloped or intermediately devel-
oped regions had higher numbers of ideal cardiovas-
cular health metrics compared with those living in
developed regions.The proportions of ideal, intermediate, and poor
cardiovascular health according to age, urbanization,
and economic development are shown in Figure 3 and
Online Figure 1. Almost no Chinese men attained
ideal cardiovascular health, and the proportion of
poor cardiovascular health was >80% in every male
subgroup. Although overall cardiovascular health was
better in women, the proportion of poor cardiovas-
cular health was >50% in all subgroups. Cardiovas-
cular health decreased with age, and 92.4% of men
and 89.9% of women age $65 years had poor car-
diovascular health.
The proportion of each individual cardiovascu-
lar health metric, the proportion of numbers of
ideal cardiovascular health metrics, and the pro-
portion of overall cardiovascular health status
according to ethnic groups and geographic regions
are presented in Table 3, Table 4, and Figure 4,
respectively.
TABLE 4 Proportions (SEs) of Numbers of Ideal Cardiovascular Health Metrics, Ideal Health Behaviors, and Ideal Health Factors According
to Major Ethnic Groups and Geographic Regions in Chinese Adults Age $20 Years in 2010
Major Ethnic Group Geographic Region
Han Zhuang Tibetan Manchu Uyghur Miao p Value North South p Value
No. of ideal cardiovascular health metrics
0 0.3 (0.0) 0.1 (0.1) 0.0 (0.0) 0.1 (0.1) 0.0 (0.0) 0.0 (0.0) <0.0001 0.3 (0.0) 0.3 (0.0) <0.0001
1 2.6 (0.1) 2.1 (0.6) 0.6 (0.2) 3.0 (0.7) 1.1 (0.3) 0.8 (0.4) 3.0 (0.1) 2.1 (0.1)
2 10.8 (0.1) 6.9 (1.0) 4.1 (0.5) 13.0 (1.2) 5.5 (0.7) 2.4 (0.7) 11.7 (0.2) 9.2 (0.2)
3 23.8 (0.2) 17.5 (1.5) 14.8 (0.8) 29.3 (1.4) 17.4 (1.1) 11.3 (1.3) 25.5 (0.3) 21.3 (0.3)
4 30.4 (0.2) 29.3 (1.9) 31.8 (1.0) 33.1 (1.5) 33.5 (1.5) 27.4 (1.9) 30.9 (0.3) 30.0 (0.3)
5 22.4 (0.2) 27.8 (1.9) 34.2 (1.1) 17.6 (1.2) 29.0 (1.5) 36.2 (2.1) 20.9 (0.3) 24.7 (0.3)
6 9.5 (0.1) 16.1 (1.7) 14.4 (0.8) 3.8 (0.7) 13.5 (1.2) 21.7 (1.8) 7.5 (0.2) 12.1 (0.2)
7 0.2 (0.0) 0.2 (0.1) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.2 (0.2) 0.1 (0.0) 0.3 (0.0)
No. of ideal health behaviors
0 2.1 (0.1) 1.6 (0.5) 1.0 (0.3) 3.3 (0.8) 1.3 (0.5) 0.6 (0.3) <0.0001 2.3 (0.1) 1.9 (0.1) <0.0001
1 15.1 (0.2) 9.2 (1.2) 11.3 (0.7) 19.4 (1.2) 12.3 (1.0) 7.1 (1.2) 16.9 (0.2) 12.9 (0.2)
2 44.3 (0.2) 38.5 (2.0) 42.0 (1.1) 49.8 (1.6) 45.4 (1.6) 47.9 (2.1) 46.9 (0.3) 41.9 (0.3)
3 37.7 (0.2) 49.0 (2.1) 45.8 (1.1) 27.4 (1.3) 41.0 (1.6) 43.9 (2.1) 33.4 (0.3) 42.4 (0.3)
4 0.7 (0.0) 1.7 (0.6) 0.0 (0.0) 0.1 (0.1) 0.0 (0.0) 0.5 (0.4) 0.5 (0.0) 0.9 (0.1)
No. of ideal health factors
0 2.5 (0.1) 1.9 (0.5) 0.4 (0.1) 1.5 (0.3) 0.4 (0.2) 1.2 (0.6) <0.0001 2.4 (0.1) 2.4 (0.1) <0.0001
1 15.9 (0.2) 13.6 (1.3) 5.9 (0.5) 16.8 (1.2) 4.2 (0.6) 6.3 (1.0) 15.7 (0.2) 15.2 (0.2)
2 35.5 (0.2) 31.7 (1.8) 30.1 (1.0) 42.0 (1.5) 29.6 (1.5) 24.3 (1.8) 36.6 (0.3) 34.0 (0.3)
3 33.0 (0.2) 34.6 (2.0) 43.7 (1.1) 32.5 (1.4) 42.8 (1.6) 41.4 (2.1) 34.5 (0.3) 32.4 (0.3)
4 13.0 (0.2) 18.2 (1.7) 19.9 (1.0) 7.2 (0.9) 22.9 (1.4) 26.8 (1.8) 10.9 (0.2) 16.0 (0.2)
Values are proportion (SE). Numbers may not add up to 100% due to rounding.
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1021Demographic characteristics associated with car-
diovascular health among Chinese adults are pre-
sented in Table 5. Among all the demographic
variables, female sex was the strongest protector.
Women were 3.52-, 7.75-, and 35.76-fold more likely
to have 2 to 3, 4 to 5, and 6 to 7 ideal metrics,
respectively, than having only 0 to 1 ideal metric,
compared with men. Younger age was another
important protective factor of cardiovascular health,
especially for ideal health factors. Adults age 20
to 44 years and 45 to 64 years were 4.43- and
1.20-fold more likely to have 3 to 4 ideal health fac-
tors, respectively, than having only 0 to 1 ideal health
factor, compared with subjects age $65 years. Being
economically less developed and having more edu-
cation were also associated with greater numbers
of ideal cardiovascular health metrics.
DISCUSSION
By adopting the AHA’s concept and deﬁnition of 7
health metrics, cardiovascular health was evaluated
in a large, nationally representative sample of the
general Chinese population. The estimated percent-
age of ideal cardiovascular health among Chinese
adults age $20 years was 0.2% (0.1% in men and0.4% in women) in 2010 (Central Illustration). The
estimated percentage of intermediate cardiovascular
health was 24.8% (13.6% in men and 36.3% in
women), and that of poor cardiovascular health was
74.9% (86.3% in men and 63.3% in women). The
majority of Chinese adults had 3 to 5 ideal cardio-
vascular health metrics. The proportions of adults
T
A
B
L
E
5
O
dd
s
R
at
io
s
(9
5%
Co
nﬁ
de
nc
e
In
te
rv
al
s)
of
N
um
be
r
of
Id
ea
l
Ca
rd
io
va
sc
ul
ar
H
ea
lt
h
M
et
ri
cs
A
ss
oc
ia
te
d
W
it
h
D
em
og
ra
p
hi
c
Ch
ar
ac
te
ri
st
ic
s
in
Ch
in
es
e
A
du
lt
s
A
g
e
$
20
Y
ea
rs
in
20
10
N
o.
of
Id
ea
l
Ca
rd
io
va
sc
ul
ar
H
ea
lt
h
M
et
ri
cs
N
o.
of
Id
ea
l
H
ea
lt
h
B
eh
av
io
rs
N
o.
of
Id
ea
l
H
ea
lt
h
Fa
ct
or
s
2–
3
V
er
su
s
0
–
1
Id
ea
l
M
et
ri
cs
4
–
5
V
er
su
s
0
–
1
Id
ea
l
M
et
ri
cs
6
–
7
V
er
su
s
0
–
1
Id
ea
l
M
et
ri
cs
2
V
er
su
s
0
–
1
Id
ea
l
B
eh
av
io
rs
3–
4
V
er
su
s
0
–
1
Id
ea
l
B
eh
av
io
rs
2
V
er
su
s
0
–
1
Id
ea
l
Fa
ct
or
s
3–
4
V
er
su
s
0
–
1
Id
ea
l
Fa
ct
or
s
Fe
m
al
e
3.
52
(3
.0
7–
4.
0
4)
‡
7.
75
(6
.7
7–
8
.8
8
)‡
35
.7
6
(3
0
.5
6
–
41
.8
5)
‡
3.
53
(3
.3
4–
3.
74
)‡
12
.3
1
(1
1.
59
–
13
.0
6
)‡
2.
50
(2
.3
8
–
2.
6
3)
‡
7.
8
8
(7
.4
8
–
8
.3
0
)‡
A
ge
,
yr
s
20
–
44
0
.8
5
(0
.7
2–
1.
0
0
)*
1.
9
1
(1
.6
2–
2.
25
)‡
17
.8
1
(1
3.
9
4–
22
.7
6
)‡
1.
10
(1
.0
2–
1.
19
)*
1.
6
1
(1
.4
8
–
1.
76
)‡
1.
37
(1
.2
7–
1.
47
)‡
4.
43
(4
.0
8
–
4.
8
1)
‡
45
–
6
4
0
.8
0
(0
.6
9
–
0
.9
3)
†
0
.9
6
(0
.8
2–
1.
12
)
2.
6
3
(2
.0
6
–
3.
36
)‡
1.
10
(1
.0
2–
1.
19
)*
1.
0
9
(1
.0
0
–
1.
19
)
0
.9
0
(0
.8
4–
0
.9
7)
†
1.
20
(1
.1
1–
1.
30
)‡
$
6
5
1.
0
0
1.
0
0
1.
0
0
1.
0
0
1.
0
0
1.
0
0
1.
0
0
R
ur
al
re
si
de
nc
y
1.
10
(0
.9
6
–
1.
25
)
1.
15
(1
.0
1–
1.
31
)*
0
.8
8
(0
.7
6
–
1.
0
1)
1.
10
(1
.0
4–
1.
17
)†
1.
0
0
(0
.9
3–
1.
0
6
)
1.
12
(1
.0
5–
1.
18
)†
1.
0
8
(1
.0
2–
1.
15
)†
Ec
on
om
ic
de
ve
lo
pm
en
t
U
nd
er
de
ve
lo
pe
d
1.
42
(1
.2
0
–
1.
6
7)
‡
2.
29
(1
.9
5–
2.
6
9
)‡
3.
57
(2
.9
8
–
4.
28
)‡
1.
43
(1
.3
3–
1.
54
)‡
1.
9
5
(1
.8
0
–
2.
11
)‡
1.
24
(1
.1
6
–
1.
33
)‡
1.
75
(1
.6
4–
1.
8
8
)‡
In
te
rm
ed
ia
te
ly
de
ve
lo
pe
d
1.
17
(1
.0
2–
1.
34
)*
1.
6
4
(1
.4
3–
1.
8
7)
‡
2.
13
(1
.8
3–
2.
48
)‡
1.
10
(1
.0
4–
1.
18
)†
1.
26
(1
.1
8
–
1.
35
)‡
1.
26
(1
.1
8
–
1.
34
)‡
1.
6
5
(1
.5
5–
1.
76
)‡
D
ev
el
op
ed
1.
0
0
1.
0
0
1.
0
0
1.
0
0
1.
0
0
1.
0
0
1.
0
0
H
ig
h
sc
ho
ol
ed
uc
at
io
n
or
hi
gh
er
0
.7
7
(0
.6
8
–
0
.8
6
)‡
0
.7
9
(0
.7
0
–
0
.8
9
)†
1.
24
(1
.0
8
–
1.
42
)†
0
.8
2
(0
.7
7–
0
.8
7)
‡
1.
0
2
(0
.9
6
–
1.
0
9
)
0
.9
8
(0
.9
2–
1.
0
4)
1.
28
(1
.2
1–
1.
37
)‡
M
ed
ic
al
in
su
ra
nc
e
1.
16
(0
.9
3–
1.
45
)
1.
0
2
(0
.8
2–
1.
27
)
0
.8
3
(0
.6
5–
1.
0
6
)
1.
0
3
(0
.9
2–
1.
15
)
1.
0
3
(0
.9
1–
1.
16
)
0
.9
4
(0
.8
4 –
1.
0
6
)
0
.8
2
(0
.7
3–
0
.9
2)
†
V
al
ue
s
ar
e
od
ds
ra
ti
o
(9
5%
co
nﬁ
de
nc
e
in
te
rv
al
).
*p
<
0
.0
5.
†
p
<
0
.0
1.
‡
p
<
0
.0
0
0
1.
Bi et al. J A C C V O L . 6 5 , N O . 1 0 , 2 0 1 5
Cardiovascular Health in Chinese Adults M A R C H 1 7 , 2 0 1 5 : 1 0 1 3 – 2 5
1022with optimal levels of all 4 health behaviors and all
4 health factors were estimated to be 0.7% (0.4% in
men and 1.0% in women) and 13.5% (5.0% in men
and 22.3% in women), respectively. These data indi-
cate that the majority of the Chinese adult population
did not meet optimal levels of cardiovascular health.
Without effective intervention, cardiovascular disease
will become epidemic in the near future in China.
Our ﬁndings add to previous reports of extremely
low proportions of ideal cardiovascular health in
the general population in various countries. Results
from the National Health and Nutrition Examina-
tion Survey showed that <1% of U.S. adults exhibit
ideal cardiovascular health for all 7 metrics (22). Data
from a nationwide population-based study in Spain
revealed that only 0.2% of Spanish adults attained
ideal cardiovascular health status (23). After stan-
dardization to the 2010 World Population (24), the
age-standardized prevalence estimate was 0.28% in
the Spanish population compared with 0.24% in the
Chinese population in our study. The proportion of
those obtaining all 7 ideal metrics was 0.67% in
middle-aged Korean men (25). In addition, our ﬁnd-
ings are consistent with previous reports on cardio-
vascular risk factor clustering among Chinese adults.
More than a decade ago, InterASIA (the International
Collaborative Study of Cardiovascular Disease in
Asia) reported that 80.5% of Chinese adults age 35
to 74 years had $1 modiﬁable cardiovascular risk
factor, including dyslipidemia, hypertension, dia-
betes, cigarette smoking, and overweight (26).
Results from the 2007 to 2008 China National Dia-
betes and Metabolic Disorders Study reported an
86.5% national prevalence of having at least 1 risk
factor (e.g., smoking, overweight or obesity, hyper-
tension, dyslipidemia, hyperglycemia) among Chi-
nese adults (27).
To include health behaviors in the deﬁnition of
overall cardiovascular health represents a critical step
toward implementation of primordial prevention.
It emphasizes prevention of adverse levels of risk
factors, rather than prevention of clinical events
among individuals at risk (i.e., primary prevention).
Primordial prevention is of particular importance for
cardiovascular disease prevention, because persons
with controlled risk factors are still at increased risk
of developing unfavorable cardiovascular outcomes
compared with persons with no risk factors in the
ﬁrst place (28). In addition, associations of cardio-
vascular disease with levels of risk factors are graded
and often extend beyond the lower limit of the
“normal” range (29). Among those heart-healthy
behaviors deﬁned by the AHA, ideal diet was the
most difﬁcult to achieve. Only 1.6% of the general
CENTRAL ILLUSTRATION Cardiovascular Health in Chinese Adults
2010 China Noncommunicable Disease Surveillance
Use the American Heart Association’s
2020 Strategic Impact Goals to define
ideal cardiovascular health
The percentage of ideal 
cardiovascular health behaviors 
estimated to be 0.7%
The percentage of ideal 
cardiovascular health factors 
estimated to be 13.5%
To promote cardiovascular health, and to prevent
future epidemic of cardiovascular diseases in China
The percentage of ideal 
cardiovascular health estimated to be 0.2% 
in Chinese adults age ≥20 years
The high-risk strategy focusing
on treatment of risk factors
The population-wide strategy 
focusing on promotion 
of health behaviors
Bi, Y. et al. J Am Coll Cardiol. 2015; 65(10):1013–25.
The percentage of ideal cardiovascular health in Chinese adults is extremely low. Both
population-wide and high-risk strategies should be implemented to promote cardiovas-
cular health in China.
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1023adult population in China was eating a healthy diet.
In the United States, the percentage was 0.6% for
men and 1.4% for women (30). The low percentage
of ideal diet was the major contributor to the
extremely low percentage of overall ideal cardiovas-
cular health.
Our ﬁndings have important public health and
clinical implications. Cardiovascular disease remains
the leading cause of death in China and worldwide
(31,32). Previous large prospective cohort studies and
clinical trials have documented that each health
metric plays an etiological role in the risk of cardio-
vascular disease. Recently, overall ideal cardiovas-
cular health and the increased numbers of ideal
cardiovascular health metrics have been documented
to predict lower risks of cardiovascular disease
(33–35), cardiovascular mortality (35–37), all-cause
mortality (36,37), and noncardiovascular diseases,
such as cancer and end-stage renal disease (38,39).
Promotion of cardiovascular health is particularly
urgent for China because rapid economic growth,
accelerated urbanization, and aging of the population
have led to an epidemic of chronic diseases in the
nation (10,12,14,40,41). According to national data,
chronic diseases account for an estimated 80% of
deaths and 70% of total disease burden in China (42).
In addition, the World Health Organization estimated
that the economic loss from heart disease, stroke, and
diabetes in China could reach $558 billion between
2005 and 2015 (43). Our ﬁndings provide additional
evidence for the national and regional health policy
makers to promote cardiovascular health as a top
public health priority in China.
Our study indicates that the majority (74.9%) of
Chinese adults had poor cardiovascular health. Both a
population-wide strategy and a high-risk strategy
targeting subjects at high risk must be used to
improve the overall cardiovascular health of the
Chinese population. The promotion of healthy be-
haviors is more effective when implemented at the
population level. Health education through mass
media, public awareness campaigns on cardiovascu-
lar disease prevention, development of tobacco con-
trol laws and regulations, and promotion of food
policies that restrict high-sodium and high-fat food
consumption, as well as improvement of access to
health facilities that support physical activity, could
all be important in improving the population distri-
bution of cardiovascular risk factors. In addition, the
treatment and control of cardiovascular risk factors,
including hypertension, hypercholesterolemia, and
diabetes among high-risk subjects, have been shown
to be effective in preventing clinical cardiovascular
events. A large proportion of Chinese adults withcardiovascular risk factors were not adequately
controlled (10,12,14).
STUDY LIMITATIONS. First, w10% of selected sub-
jects did not participate in the survey, which could
potentially undermine the representativeness of the
study samples. However, the replacements were used
to maximize the national representativeness of the
study samples regarding geographic distribution,
economic development, and urbanization. Second,
history of cardiovascular disease was self-reported
and only included myocardial infarction and stroke
during the previous year. Therefore, our study might
have underestimated the cardiovascular disease
history and overestimated the proportion of ideal
cardiovascular health in Chinese adults. Third, a
semiquantitative food frequency questionnaire was
PERSPECTIVES
COMPETENCY IN SYSTEMS-BASED PRACTICE:
Relatively few Chinese adults have ideal cardiovas-
cular health, deﬁned by both health factors and
behaviors. Absent effective intervention, poor
cardiovascular health threatens to bring about an
epidemic of cardiovascular disease in China.
TRANSLATIONAL OUTLOOK: The development
and implementation of efﬁcient strategies to miti-
gate cardiovascular risk among the large popula-
tion of China could yield enormous health beneﬁts
and greatly reduce the cost of care in the near
future.
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1024used to document participants’ dietary habits within
the past 12 months. Although food frequency ques-
tionnaires have been widely used in epidemiological
studies (especially in studies with large sample
sizes), multiple 24-h dietary recalls may provide
more accurate and precise estimates of absolute
intake of foods. Dietary sodium intake from pro-
cessed food or from eating outside was not recorded;
thus, dietary sodium intake might have been
underestimated. In addition, we used soybean in
replacement of whole grains to approximate the
AHA’s deﬁnition for healthy diet score. Bean con-
sumption has been shown in a number of studies to
promote cardiovascular health (20,21). Soybean pro-
tein supplementation reportedly reduced systolic
and diastolic blood pressures in a randomized,
double-blind, controlled trial in Chinese adults (20).
A meta-analysis of 41 randomized controlled trials
showed that soy protein intake was associated with
a signiﬁcant reduction in total cholesterol, low-
density lipoprotein cholesterol, and triglycerides,
and a signiﬁcant increase in high-density lipoprotein
cholesterol (21). Nevertheless, the substitution of
whole grains with bean consumption in the dietary
metric needs to be further validated. Furthermore,
although age standardization could provide a more
accurate comparison of ideal cardiovascular health
among countries, we were unable to obtain age-
standardized prevalence for U.S. adults and
middle-aged Korean men because the age-speciﬁc
data were not reported in these studies (22,25).
Finally, follow-up for cardiovascular disease events
and mortality is warranted in this nationally repre-
sentative sample to illustrate the relation of ideal
cardiovascular health metrics and important clinical
outcomes in the general Chinese population.
CONCLUSIONS
Our study indicates that the percentage of ideal
cardiovascular health in Chinese adults is extremely
low. These data suggest that, without effective
intervention, cardiovascular disease will become
epidemic in the near future in China. Therefore, bothpopulation-wide and high-risk strategies should be
implemented with great effort to promote cardio-
vascular health in China.
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